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(57) Abstract: 

PURPOSE: A method for generating plasma using an ( 



ACP(AdaptiveIy Coupled Plasma) process is s*>ij 4W ^ ^ £ im *7 } — | 

provided to be capable of improving photoresist 1 

selectivity. CONSTITUTION: A source power of 90- " Hg g <™*»-™* gf 

100 Watt is applied to a quadruple or octuple coil *** *j **** ** 1 

(S301). A bias power of 900-1000 Watt is applied to w w < M «j w „ | 

the lower portion of a chamber(S302). An electric J 

field is generated by the applied power(S303). ^ — * ^ 

Plasma is generated at the inner portion of the 
chamber due to the generated electric field(S304). 
Preferably, the photoresist selectivity of a plasma 

etching system is x: 1. At this time, the x is in the range of 6, or higher. Preferably, the etch rate of the 
plasma etching system is in the range of 8000-9000 angstrom/mln at the power of 1600 Watt under a 
pressure of 40-80 mT. 
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(74) cfle^^l 



<MJa] -3!-? ^f~§- 1 

^7]£ *MH ^t«- <3f^ 973-3 T-!i44S 804^- 3023: 

3*7] 

^ 7] 5=3 ^ a] g.c^oj^ig.p].^ cfl -^o^s 204- 1203 
^7l£^A]Eflo}-^^^Al^^^cfl^401-1204 



(54) A C P HHH ^hTO 



■fr ^*r3 2fl2: ^ofl o]-g.£]^ -f-Sj-SPl- ^^Al^^O])^ ^SPfl- 33#}fc Bj-^ a)] 

-5J *-S.a), ^<^i u}£. ACP ^-^H 4* §eJ-2^} 33 ^J-^, ^ofl o^slfe 3h1 7} 

(chamber), ^a^M H«3-*H5 «-(dome), 37] tHt^ M-3*§sl all (coil). #7] & 

i ?l7^rfe ^€-¥-, 3?1 nfl^(matching)Sl<H aM°]i ^i€* ^Srfe BH>Hi HQ 

X«-*>fe f^f} °fl33=±^9 -8-71 ^ ifl^*( *eJ-2*>* 33*Rr 4^ 8^*1 

s<a 7>&b|] <Hii sT-v-NN alH n a7i s] ±i 3l€-S- ?l7Wa, 37] spfofl nfl^5)<H m a.7]s\ *}o]c] + 

?!7}SK=- ^-ti ?]7>^7fl; Aj- 7 ) o] 7 ]-^ ^ofl ojgfl ^7)^-o] ^7)3 « 37] 1H§^ ^7] 

3<=fl iflJfofl a-sfsnj-?)- 33*Rr *Sf^nf 33^31* 3E«-*W °1*<H*|, sir* PR 3«?«1# ja.Sj.fe. \+ 

^(Critical) ^"flS 3-§-€ ^ &fe Jl^?]- XI 4. 

£ 3 



£ la g 2. lbfe ^eflSl 33(CCP33, ICP33)°11 ^ §e]-2^r «(| =8*1^3*1 ^Si^SL, 
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S- 2afe -g- m ^ -gAHofl 3-g-£|fe. fe)-2D} o)1%1a1^^S| ^^£.0)^1, 

S. 2b^ 2a«fl -T-al^fe 6^ 3*8*1 ^^£0)3., 

£ 3^r £ t^ofl ^ ACP «<HH1 ^ l-a)-2^r aJa^hi^ *»£.<sl31, 

£ 4a tfl^l £ 4c£r «"8o| 14* «g -ti^H*! 3-<$#* *2flS| tHtdCPlH, CCP*^)«fl SRV «H8»4 H)S*> 
<*} £A]^ n?fl 

CCP : Capacitive Coupled Plasma 
ICP : Inductive Coupled Plasma 
ACP : Adaptively Coupled Plasma 



«-E«D db^H alls o|-g-s} fe #h] 7 >^c)i #^-anV m^l^HH i-efap>* fHH] 

SH^. 

Jl4 #4*»llfe, alls *=8<H] <>]-§- slfe ^-a] 7>^-oi] 4^ *fl*] 8* a<a 7>*«l| sl-M-s] s<H* ^ 

al* ^e^-an}. o^AiA-igafl ^a- «H<H^ V-x^ tMSj-s] xfe 6«t^A£ * 

ef^p). >g^4 f^a] ^(iCP^Ms)- CCP^)#s1 ^ °Wef #ej)s] >S-^#oflfe. &o} ^.g. 
5j £ s. 3. ACP wj-^ofl oi^ t^a"} ^^^^ 3}o]t}. 

H«H £.3., ^£*ll i^-S) aflS *^4W fljolsil i^ofl HflAi 3])^^- °ll^(etc 

hing)^efol SW. 

4iZiEl]ji)(photolithorgraphy)- ^l^r(ion) ^ ^ SL± 7}<£°] 7Hfl*l^ £-± *LS.AflA f^fi] ^ 

<^-g- Af^-s}^ *HM <Hl^(wet ething)^^.S. Al^s>^^i4 1970^cfl %3- 
■ .fi^efl x^H}- ce^-o] 61) ^ ( dry etching)^ °1 ^l^Ej^cf. 

#7] £2}-o] 6j]^(o)s>^A^ 'ofl%l-6)^ ^^^-)* ^*3*Rr #zflsj l-e^r °)1 Ai^if,* -g-ei^H: ^|Aj S} . fe ^ 
t^-ef cfA] CCP(Capacitive Coupled Plasma)^ ICPdnductive Coupled Plasma)^ -g-S-^ch 

CCP oii^Ali^^. s. la«=fl u r <2f ^o], vfl-f <H1 9)H5i]( W af e r)7r ¥<^^H Ml^oflfe 

«h€ Xl^ ^tH(chamber); aJ-71 *J^2l aj^ ajl 5^ ^ e ^^3}. 

°1 ^^Sl-^, -fr€*<e 1)# SHr iS'a^sl l-(dome); ^ *j^<>} ^ol| n )| (matching)^ <H 90-100 

«foHi(biased) *#*H ^lM^l* hH'H^ ^^^S it*)-^ t 1 

ICP #ef^D> ofl^A]A.^^ s. ib«l] £A]^ Hfaf ^-oi, CCP Sel-^V ofl^A)A.^£q hI-o^a jg^jf 

tfl^l, ^71 ^Tgoll °>^« H-Al^^ S<a; ^ A} 7 ) S°Jo)l 900-1000WS) rfci ^71^"* ^ 

Al?1fe 4:^ i^-^. 

fe}^} oll^A] Aigo} ^oj| ^gfl AJ^*).^, ^4. 

Aj-7) ^-€#(e D^l 9.3-9.8 ^^^^ St* IH^) uj-(At 2 O 3 )S ^l^-^^ &x%. 

AJ-7] &| a. £ ^ ^a, ^^o,] *L7]#-fr 4f^-fr( e D-ir f-3)-SH (Coupling) ^fl 

•¥-a -fr7l€^-. 

=a-°l ^71aJ-^- tfl-f.^ 7T-i(gas)*«f 7 r i# S3j-anKplasma)Sj-«1-ji olS-f-E] 

a^^. e^zjKradical) ti^sfl- ^*># S3 *]-gr(ion)SS1 a^^-^-g-afl s]sfl S^i°ll ^ 

^|3^<>| Sax] ^^o] A]Zj-^4. 

*r, ^^-°)| ¥^^1 fll^l^sl AJ-^. x^ofl^- tfolB^olS ^(Nitride layer)<^l jt o} ^°ll ^^7l» € 

*W ^ ^€°l]^PR(Photo Resist)«l t}a] £.s.£l<H ^^(masking)5l<H Stl*.^. -*7l 7>*cfl pr«s] n> 

(1) PR Ai^H) 

HW\ i^'J 7}&<H al*8 ■^^'fl. PR^l 4^^!=1<H Sl^l ^-ols^lE. ^ #^ ">^^<H Si 

fe PR^JE. ^^fecfl uM E3fo] e ^4 PRSl A]zH?;£ol u]« 1401^^01^ : P R A^Ml^aL r%x$W *Aj-aJ 
PR A§^H}e]-j7£. ^-cj.. 

lt}S]-Al A}. 7 | p R Ai^H]^ ^^S. ICP «o V *] «fl ^ ^ 1"B}-^P> ofl^A]^^^- p R ^^13)7} 3:1 ^-€r 

SOr'S CCP *^«fl SltF oH%lA]i^^ PR A}iajHi7 r 3:1 ~ 6:1 3. 14^x40.3. PR a^hHI ^c^a^ CCP 

(2) o)]*l e]]olB(etchrate) 
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*0°l^4H 44*H4 4fe ^ 4^*83*1 4*]^^] = #<q a} 4^51 °1 4. 

47] g^-a «>^^-c11, ICP b<H=HI a} 4 14^4 -HI^a]^ ^a) afl^ o^l 40~80mT<?} 3 + 

4000- 5000 A/min^ g<>.^ 4§H 4 H)Bll4fe 4*3, CCP »<H°fl ^14 §^24 of^A]^^ Jgal tflofl oj. 
40~80mT<?l ^ 4°!^^ 1600W4*! 8000~9000A/minSl at* 7}x]t£*\ tf^dj h]^] 

444 CCP fM* ICP 4^°fl H)«fl 37fl 4^ * 4341 aHI^HS oQAI 5iH5.°B 

Aj£ CCP cj ^ g^J; 

(3) 1424 4a #2:) 

I^S'HI ^Sj] <44=|H..3. S424 HSLfe ^b} iflJMl 43°1 ^4*1^4 ^.a. ^aj ^ 
^ ^b) ifls| oj-^o] ^ ^ ^3 0}-^^ 53 4444 A <3 (repeatability^ ^l^7f^(reproducibility)^l^ 

444 ICP wJ-iH SJ4 142,4 ^^Al^^oijA^ ^-¥-21 43°] 30mT?] 3^- 4€<>1 lOOOWol^ 1 
42.4 ^£7} 4 2.40X10 11 cm "3 <>H ±i 4€°1 2800W<>14 4 10 12 cm "3 6)3. 47>4°fl 44 * 

424 ^£7> €• ^*_a 4^4-&3] 4*11, CCP 4*H 214 1424 <fl%| a]>:SH4^ iga} vflJf sj <y-^ol 30mT 
?] ^+ fe)-s4 ^£7> 4 3.20X10 10 cm "3 <»H 43°] ^7}4°)1 44 142n} ^£7|- 44s] 44 40. 4 
<£44. nj-ej-Ai, »42.4 3 £41 CCP 4*H1 B]3fl ICP ^£o\ $ #^ 

(4) 314^4 4b 4^) 

1424 HH 44^421 4;£4 44°} 45121 4^.3- KCKelvin temperature)7f A>^-s}^t-H 44<y43l ^£sj 
£*14 u)^. 3.7] nf|€-ofl (12,400Kfe 4 leV°ll *||44) 4 <g 74) «tf 4 £j£°l eVm Af-g-^-c}-. 

Aj-7l #4^421 ^£71- 4-°^ H«1 V}H S^20>SI -££7} 44*15-3. $.42,43. <?I4 flH^ £4*1 *\ *] 

m- ^ ^^•■a^ *£7f feo^^ ^ oim^it ^ ^n^moi «-<h 7>th si<h 

junction damage) 0 ! ^--^^ Sl^. 

^ ^) ^-^<=>1 30 mTtl 3 -f ^^^^Sl ^SrSfe ICP ^ CCP ^Itb t-^n> oH^a]^^ 3.= 

4.0 eVS. M-Bf\f 14. 

#A}<y7)-<>i -grSlfe «>^-^ CCP oIl^Al^ejB)- ICP 3]fV #5j-^a> off^) 

(5) 4c #3:) 

ICP ^4 CCP ^<=fl ofl^AliBjc.] ^ 3.^.7} ifloi] <y-^o) 30 mTo]^ ^ ImA/cm 2 

icp ccp an ^ ^Tfl H-e^-a- ^ ^ ^ia^ ^ *a-<M°n ^ ^-g- ^ 

#^«r ^1, CCP fJ-^IoJl si «- *a1-ao> "il^AliB^^ icp ^<H] ^ ofl^Al^^ol z}-^ ^-.^^ 

oI^-jia}- §1-— ■ 7]-^^ jq-^] 

S^o}- <>l]^A)^^6| ii ^4 mM 0 !^ €-S2| Hl-ir^ l:(6~20)^.S. ^-gSLS-tf, tt=*>\ o\) 
^Al^ej^ s.Aj 7 }-^c)l PR Al^a]^. 7)1^^ ACP 1HH ^t!: ^^^^-i- ^^14. 

£E€ s.^^ 4^ tflx] 3<a 7>^-c)] ^.q-sj s-go] ^a|^ ofl%iAli^a| ±± ^ 

^3]- H>ol^i a]^* l:(6~20)°.S -i^^S.^, f^an)- ^]^a]^^sJ s_Aj 7 )-^-r-ll cU^] sflols^ 7^ 

?t ACP ^"l] i^r,} ^Ajvy.^^. ^)^)-^ ^olcf. 

£tt -g- 4^. s.^^, 4^ i-flxl 8^?] ia-'ti 7>^c|) -sl-q-s] a^o] <H1^ai^^£] ^ 

€4 aH^i Hl-i-^r l:(6~20)AS. Aj^^s^, f-S}-^n> ^^Al^^s} ^ ^S}2,v} ^j£§ 7H 

41 1!" ACP »^<»fl 2]^; l-ef^a> >gAja o V^* ^11 ^s>^ ^o]4. 

a^- ^- *^2] ^-^^8:. 4^ iflA] 8^<d a-a 7>^c)] *fq-s) 3.<£o) ^-a]^ l-ej-ap]- oll^Aiiqa} 4. a, ^ 
^4 «H<H^ Hl-i;* l:(6~20)^S ^^^S.^, *5f^n> ofl^Aj^^oj s.^ ^^><a^aj 

7flAl^ ACP »<H=M) #3f2:D|- ^Aj^V^* ^^fe ^^4. 

^. ^-njs| 4^. S.^^ 4^ tflx] 8^?] 7}-$:$} #5^4 ^%lAliEjo| ±i ^ 

^4 Bj-oj©^ ^^[^ H]-i-i- l:(6-20)*.S 1-42:4 oflJgA|A:E^sl «-Aj 7^^ o]^- ^UiE-l- 7H 

ACP £R> 142:4 ^))^4fe ^^14. 

^7)2} -s-^-g. tAj47) ^«-^g- ^a]^1^, 4£^1 $]3z o]-8-slfe ^-u) 7b£-tfl ^^(chamber), 

^^S7fl°)l ^^4^ §-(dome), -#7} ^ oj.^ i^#i§2\ i2H(coil), ^7} a<a<H| ^€-§- ?]7>4^ ± 

^ €€^-. 47l ^B]^ 4^-o]( nfl^ (matching) Si <H Bj-o]^i ^[^* Bj-^^A, ^^^-1- S44fe f^a 

4 7^01 47I ^Bl vfl^-ofl §4^0].^. ^Aj4^ Hj-^oji si^A-i, 4^ vflxi 8^?] 7V^rii <Hi=. 44 
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4 3^41 n 4^ 444 471-4:2, 44 444 sj-^-oij nfl^E)<H m 344 44 4 ^ 444 47]-4fe 4$ 

?!7l-^; #7] <?]7h?l 4441 o^Sfl 4444 iHSRr 444 4^44; 44 4^4 4444 ^aj) ^4 444 
-§•4^47]- A$s£f;}±: 44^4 *i<4431«- i444 4 444^. 4?] m/n4 644 20°}*}$ U4* 4^ 4* 43 
jSl^l 4fe ACP 444 44 44^4 -$44 1 8£..S.4, 4^4 44 1: «H444. 

5E £ 444, 44 n 4 90~100W(W:Watt)o|:n, 47] m4 900-1000W4 44 4te ACP 444 44 

1-42:4 -^WtjiLSAi, 4#4 4*fl4 Sfl44 4. 

3£ 4 444, 44 #42.4 413)4^4 PR 444fe- x :i4:a, 44 xfe 6444 ^'*£ 4*r ACP 4441 
44 44^4 ^jfl^, 444 ^4 4444. 

2£ 4 44£. -9-7] 44^4 4]4A]i^4 cfl^l e)|4S(etch ra te)fe-, ^444] 444 40-80 mT<>]2 444^ 4 
44 1600W9J 44, 8000~9000A/min4 44 f^lS 4^ ACP 444] Sl^b f^"} -S^^*-^, 4-£4 
*M1* 4444. 

5 4 444, -9-71 44^-4 4144^4 #42.4 Hfe, :§44 4*lj4 ii 431 41 44 4424 44 
44 ==r7> Ji o.^ 444 444 40-80 mT4 44 ^ 444 1000W4 44 1cm 3 vflofl 4.40x10 " -1. 
04xio 12 <tf f^is 4*r ACP 444] 44 44^4 4444AsL4, 4#4 44* 4444. 

S£ 4 444, -9-7] 44^4 4144^34 44°] 4°) 3.0eV 444 a^o £ 4^ ACP 444 44: 

*4^4 ^^WAs^l, 4 , fr$ 4*tl* 4444. 

^ 4 444, 44 #42 4 4144^44 44 4445^ 44 44] 4^4 40~80mT4 3. ±i 444 1000W4 
44 10-20 mA/cm 2 4 44 f^lS 4fc ACP 444 44 44^4 A S 4 , 444 44* 4444. 

4 4<g4 444 44 * 444 444 £^ « q-g-fil ^11^ ^71] ^ si* 3W 

4. 

#2))S1 #e}-2:n). ^^wj-^ 0 ] CCP, ICP?J ^31- tfltilsH #^°11 fl^*^* ACPCAdaptive 

ly Coupled Plasma)el- ^^-7)3, ^4. 

£ 2afe ^ 1W1 4& °J -aA]o|«fl #4^4 *ll^A]^oj ^£6]jOL, E. 2bfe- £. 2a<^l ^l^lfe 6^ S 

U^l Jg^Eolc)-. 

€: ^r^ofl n|* °J -a a] <s(6|| ^-g-Sjfe fe}24 ^]^a]^^^ 4^ ifl^i a?J 7>^-i:-ll 6# s<a*l ^-Hisj^ 

E3*$ ^^1 4* ACP w ^^ll 3]^- Sef-^l- ^'S^al IfEI^, 0)4^^^ £ ftgoU tq-# ACP *S-^<H1 
sit!- €4^4 ^Aj^ofl cflsfl ^^-^ s 4a ifl^q E. 4c# =8-2:*M -9-4*1 ^^47ls tt4. 
^7^, ii €€-¥-fe #4 -9-^- c> ll °>4€ s<iH 90~i00W5i *j7KS30i)4ai 4°1° : 1^ 

4 4-¥-°fl "ll^) (matching) =]<H 900-1000W4 B}o]o|i ^^J* *J7KS302) : &4. 

dt^ 41<H1 ^ A j4fe l-4^4 1 fl 0 Jl °!^4 ^t^4^ 4 C> 1 <:> 1^ ^€^8: -9-7] oj*4 <=fl4^ 

1- ^^4t11 slfecfl, •& -iAi^oj^te ^^4 40]^^ hi^* i:(6-20)^s. *H §4^p> o)1^4^ 
4 ^SKl. PR Al^B], 2. ofl4 eflolH, 3. #4^4 4. €4^44 5. ^*^E)* ^-Efls. 

-B-4 *4. -9-7) ^-Aj^efl rfl^ ^Tg^. 4^4fe tfl^-cfl4 a.4 -9^14 9i#47ls 44. 
4<4 -97)4 ^0} *\ 7 }& ±^ ^^4 44 4 i ^^cii 4^ ^7)4*1 *-fl(S303)43t. 471 ^€ 47)4°fl 4*11 

ifl^ollfe «4^47> ^9444. 
°I4 S 0 ! «-4^47V a|44 #424 ofl^A)i^^ 5 7}.^i 4Aj^o)] cflafl ^44 iLS. a-] $44 4*4 44. 

ACP 4^°11 44 4AHH]Ai pr 4^4-fe x:i4 sl, xfe 6 *14°14. 

PR 4^Hife #^4 b^z|M, ICP 44*11 4* »4^4 "il^Ai^ig & PR 4447} 3:1 a.4 4-S- 44 CCP 4 
44} 44 i-42.b> <H}%iAi^^ pR ^^471- 3:1 - 6:1 5. PR 4^«H1 4<=>1a-i #eflo)]fe CCP 4*1°] 4 ^ 4 
4 * 7m -e-4, 4 ¥W1 41- ACP 5t^I CCP 4*1 ^4 4 S £ l^J: S ± ^4-, 

(2) 414 s)14H 

ACP 4441 44 4 4AH4M c%*} ^}c]s^ ^4 vfl^l 4^4 40~80mT43i 444^ 444 1600W4 
8000-9000 A/min4 4 44 4441 43144. 

414 2114S «r 444E.E #^4 4444c)], ICP 4441 44 «4^4 41^4^^J4 ^4 ^4] 444 40~80m 
T4 4000~5000A/min4 4-fr 4^-4 444] 44^14^ 44, CCP 444] 4€ #4^4 41^a]^ E J4 ^4 
vfl4I 4^ 4 40 ~80mT4 444^ 444 1600W44 ^7>a}?]4 8000 - 9000 A/min4 ^4 7J-4^a} 4^ 
4] 43144 #5})41^ ICP 44 4] 4*8 CCP 444 4 44 4 71-44. 
zl4ji. ^- ^441 ACP 44 CCP 4441 A4 #Aj^ gjj. oj- ± 

(3) -f-4^4 S£(E 4a %3x) 

ACP 444] 44 4 44414^^1 1-4^4 4E^ ^4 *fl4] 444 40~80mT44 ^i€4 1000W4 ^-f- lc 
m 3 4]4t 4.40X10 u -1.04x10 12 4 ^4 4^4 44 44 444 30mT4 ^94 4 5.40X10 " 4 44 4^ 
4. 

^4^141 444 4*^4 4424 fe4 44 4444^11, ICP 4441 44 #4^4 41^4^.^414^ ^ 
4 444 444 30mT4 44 344 1000W44 44^4 a j£7] 4 2.40xio " cm- 3 44 444 
2800W44 4 10 12 cm -3 42. 444 47]-441 44 1-4^4 4J£7> €- 4— 5. 4*4^4 4^, CCP 444 
4 4 1-4^4 4144^^41*-]^ ^4 444 444 30mTt! 44 1-4^4 4E7]- 4 3.20x10 10 cm "3 44 4 
44 *7j-44] 44 *4^4 4E7]- 444 4^- 4-°-S. 4*44. 
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44-4 1-42.4 8*4 4 -fe CCP HJ-aH 431 ICP 4*J°I el ^-g- if-4* 4xr<4 4 ^<fl 4*- ACP 44 + 

CCP 44iL4 ICP 4^°)1 JiL4 g^?V 4S-S- 21 ^ fltt-. 

(4) €4$ 44 +5.CS. 4b 45) 

ACP 44<>l] 44 £ 443H4 44<?I44 *S.fe ^4 ifl«f 4^4 40~80mT4 3+ 2.0~2.5eV4 £-jl4 
4?1 434 30mT4 3+4 2.3eV4 4* ?Hr4. <£4, ^ 4^H 47fl&4 3.0eV 444 4* 4^ 

4. 

^^<yx>°] £5: ^-g-^. 4^4^01, ^,33 4^ <y.^ol 30mT<a 3 + 44^44 +£.feICP44 ^ CCP 44 
o)l 44 tsjao). 4%i4i«jJH14 s.^- 4 4.0eV£ 4444. 

444 . 44t?44 *:&°11 444fe ICP MM 4 CCP 444 s^-fr ^ferfl yVsjj, £ g$oj] 44=- ACP 44 

£- icp % ccp#4 s^Ml tinm *w s-^Sr ^^<ii^. 

(5) 4* 444S.CE. 4c 45) 

ACP 1HH 44 4 4 + 4#4E.*r *§4 44 434 40~80mT43. ^ 344 1000W-?] 3 + 10 

~20mA/cm 2 4 #0.4 Sf-Sr] #7] 444 30mT4 3 + llmA/cm 2 4 &4 4xr4. 
4+ 444s.-b ^+4 44444 icp 444 CCP 444 21 ^ fej-so). 43) A]^Eja) 3 °- 3.^-7)- ^4 44 <y- 
3} 4 30mT9j 3+4 ImA/cm 2 icp 444 CCP 444 «1 sfl 44 4 ^?fl 444* 4 + Stl-S-M- + 444 
44 3+ 2+ ^4 44 44* 37)1 ^7>*}*|-b &** 4 + 44. 

444. 4* 44i}:E-4 444=. ICP 444 CCP 444 444 4^* 4 ^4 4-4, g ACP 

* icp g ccp^ tn«« +?4 ^* »»» a ± aa, 

a*. 4 434 ^*Hf^ 05^^05 ^484 -g-^Sj-Tfl 4*4 + 4*r4, s.^ ^444 2:4-141 4^ 43*4 
^ -ttSHM^ (oxide-etching), ^el°H ^ {poly- etching), ^^^(metal-etchingJoflS. + Sl-fr* #€-*14. 

7l^€ ^aH]#o)J ojgfl ^six] sjrja, t<a4*<Hl 2] si) 4°^^ U €3^r + 
sa^, °m ^^«J-°11^ =S4*lfe ^#^21 sq. ^^o)i £t«4. 

o]#o\}A\ u}-^ qjo], ig-^ 1-SJ-S4 ofl^Al^Elo] 7>+cH PR #<3>4t- 7l)^^-AS.^ S+ PR 

A*>fe ^(Critical) ^-^<>ll£ Af-g-^ + Jflfe £44 $14. 
at!-, #^-£r 1-4^4 ofl^J4^4 «H§3)t 7>+ell ofl^l 7fl*Ith2..£.-H (throughput)* 7fl<d4fe 

J:44 S14. 

JE*. * #4^4 °ii 414^^4 af-Stt 7>+rfl §42:4 7fl^«-AS.«i #e8s] ICP4 CCP4^^-S.fe 

7>^*H ^+ ^(Critical) 4€- ^14"?i-°fl a4^-2-S. ^144fe 3:47* Si 4. 

SE^-, 1-4^4 <fl^4^4 ^23: 7>+cfl ^4^44 i^dfAS^ 44^4s. tltt * 

-S-Cdamage)* ^4i44^ +■§•(**, Yield)* 7fl^*>fe £.47}- &4. 

^& *4^4 ofl^ii'tSo] ^ift^^tl 4#«£lr 7B^^*.s«| *|4.3A5. £4^4 ^N4* 
4fe £44 XI 4. 

(57) 3^2] ^4 
^T 1 * 1. 

&5l$] dk44 ^35: °|-§-4te ^4 7**0! « Hi (chamber). ^4§?H *H44^ *(dome), ^7] §-£1 

444 4*1^21 a<a(coa). #7] S1H1 ^ 44€ tl7V4fe 4^ 44+, -*7] «S»H4 <HH "B^ (matching)^ 
4 4 <: '14^ 44* 4*14^ 44+» a44fe €4^4 ^1^4 ^^5 7>*cfl ^-7) ^4 4|-¥-<Hl #4^4 

*^^4fe4^°fl SS144, 

4^ tfl4 8^4 s4 7>-groH <Hi= 444 s4°ll n H7]4 ^ 44* 444^., 47l 4+^1 »B^5l<H m a 

7]sl u^lol^ 47>4fe 44 47>47fl; 

471 47V4 444 sis)] 444«1 4^S4^ 4714 *^47fl; ^ 

471 1H4 4714^11 4«a 44 M)+«fl *4s47> ^«tefBfa4 ^44^^ i£4*H tf, l+44 B l, 
471 m/n+ 6^14 20*144 4^ 4* 4fe ACP *4«HI 4* 1-4^4 ^444 

4^)1 

^1 l^SfeM Sft44. 

471 n+ 90-100W(W:Watt)<>lal, 44 m^8r 900~1000W?J 4* 4fe ACP 4-^^ 44 #4^4 

^¥lr 4. 

* I4°fl 4<H4. 

471 1-4^4 PR 4^«lfe x:lo]ji, 47I X fe 6<^144 4* 4fe ACP 4*H 44 «4^ 

4 A I A J4^. 
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5. 

* i««n sa<>w, 

-8-7] *efan> oll^Al^^^ ofl^ 5)]c.|E( et chrate)^, ^aWl tfsj<»l 40~80mT^|3. «H>Hi 1600W*1 
8000~9000A/min<?i 31* ACP HHH 3* *afS"l- 

*)] 3*41 sa«H>H, 

-8-71 ^I^Al^^^ BlHH(etchrate)^, *8WH tfaM 40 ~80mT<»l jL hH<H£- 1600W°1 

8000 ~9000A/min?l 3J* ^ AS. *Kr ACP **|°fl ^ #B^t>} 
8. 

*i i*°ii ja°H. 

#ef^f> cfl^Al^6jc| s^o> 'fiSLfe-, ^ xfl^-<H] <a-iH 40~80mT°l^ lOOOWtl 3 + 1cm 

3 4.40X10 « -1.04X10 12 O] ^ Sfe ACP *<*l<fl 3* *f*an). ^^U-ig. 

3*4! Sfl°W. 

-8-7) oiJ^A]^^^ Sei-Snf %vH t^Jfe) -y-^ol 40~80mT^m ii ^o] lOOOWt! 1cm 

3 iJM 4.40X10 H -1.04X10 12 tl ^IS. Sfe ACP 3* #^2^ ^^U"^. 

^^8" 10. 

* 1*41 Sfl^-H, 

^7] ^]^X\^3\ &X}<%7.}°\ ^JE^r 3.0eV o|«|.o| §>fe ACP HMH ^1* ^Aj 

Wj->£j. 

3^*8- 11. 

* 3*4] sa«w, 

#7] l-efSn> 41^*]^^ ^7]-<g^>S] -^£ir 3.0eV *>l*>tl ACP **!4) ^1* ^ 

* 1 3. 

*ii 1*41 5a<>M. 

AJ-7) «eJ-SP). ofl^Ali^s] o]£ ^SiH «M tfaM 40~80mT<>lol ±^ lOOOWSl 34 10-20 

mA/cm 2 *1 ^4- *Bfr ACP HHH **|* J8^*«g. 

^t 1 * 13. 

-8-7] 1-E}z,n}- o))^1a]^^ o],g- ^-f^Efe $tij ifloil <g-e|o] 40~80mT<>M 4^ 1000W^1 34 10-20 

mA/cm 2 «1 sfe ACP «<HH] £|* ^-8*11. 
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